Cells of the mononuclear phagocyte system have been found in many organs of the human fetus beginning with the yolk sac at four weeks' gestation.' Since the early work of Hortega,23 many studies have been carried out on the timing and appearance of macrophages and microglial cells in the developing nervous system of animals. Most,4-2 but not all,' -6 recent authors accept the view that resting as well as reactive microglia are derived from circulating blood monocytes, and that they belong to the mononuclear phagocyte lineage of cells. Macrophages enter the developing nervous system around the time of birth in mice7 and rats,5 '7 and before birth in rabbits. '2 18 In mice cells identified by the monoclonal antibody F4/80, which reacts with a macrophage-specific antigen, and by antibodies to receptors for the FC portion of immunoglobulins and the type 3 receptors for complement, were followed through a series of transitional forms from macrophages to resting microglia as development proceeded. 7 Immunohistological studies of developing microglia in the immature human brain have rarely been described. An obstacle to the performance of such studies has been the lack, until recently, of suitable markers for human tissue macrophages in sections. This has now changed, however, with the production and characterisation of monoclonal antibodies that show high specificity for human tissue macrophages. These are listed in the proceedings of the 5th International Workshop on leucocyte antigens. ' ing processes were also seen and resembled microglia (fig 2) . Macrophages were found regularly in a perivascular location throughout grey and white matter, in the germinal matrix overlying the head of the caudate nucleus and in the leptomeninges (figs 3-5). They were also occasionally found in the subependymal region in the walls of the lateral and fourth ventricles. Fully developed microglia were found in grey and white matter from 35 weeks' gestation. These cells reacted better with EBMI 1 than Y1 /82A antibody. In the preterm fetuses they were not as numerous as in term and post-term infants or mature adult brain, and they had fewer and shorter ramifying processes preterm. Some intermediate forms between macrophages and microglia were seen chiefly just beyond the germinal matrix, particularly in fetuses of less than 35 weeks' gestation. In the most mature brain studied, from a case of SIDS, there were foci of increased numbers of reactive microglia in white matter. In the germinal matrix macrophages were fairly evenly dispersed among the densely packed immature neural elements, but their density varied considerably from case to case. This density was not clearly related to gestational age-for example, the greatest densities of macrophages in this zone were found at quite widely differing stages of fetal life-19 and 32 weeks' gestation. It was clear, however, that in the younger fetuses (less than 28 weeks' gestation) the germinal matrix contained the greatest concentration of reactive cells when compared with the rest of the brain, perivascular macrophages elsewhere being rare at this age. It was impossible to be certain whether germinal matrix macrophages were situated around vessels, because the vessels themselves were sometimes hard to discern. Some macrophages in this zone seemed to be located near foci of apoptosis or nuclear karryorhexis. Leptomeningeal macrophages were very sparse in the youngest fetuses but common in the older ones and in post-term infants.
HLA-DR antigens were clearly detectable on a few macrophages in all except three fetuses (table) . They were most frequently detected on perivascular macrophages (fig 6) , but were also present on occasional macrophages in the germinal matrix (fig 7) or leptomeninges. HLA-DR positive macrophages in the germinal matrix may have been perivascular; occasionally a cluster of two to three was found. In the younger fetuses the reaction was weakest. Microglia were not reactive for HLA-DR except in the foci of reactive microglia from the most mature case of SIDS studied, and in one other case of SIDS in which HLA-DR was seen in a patchy distribution on microglia in grey and white matter (fig 8) . Discussion It has been suggested from studies in animals that the stimulus for the initial entry of monocytes into the developing nervous system and bearing their differentiation to form macrophages and matter microglia may be the programmed death of neurons. Thus macrophages make their appearance in developing mouse retina during the phases of cell death in the ganglion cell and inner nuclear layers and can be seen closely apposed to degenerating neurons in these layers.6 Similar observations were made on the mouse brain by Perry et al.7 In rodents these events occur shortly before and at the time of birth. In the developing rabbit retina, however, microglia precursors enter the retina before programmed cell death occurs in retinal ganglion and amacrine cell populations. '2 Little is known about the timing of these events in nervous system development in man.25 In this study, however, macrophages were found to have entered the nervous system by mid-fetal life, and well differentiated microglia were present from 35 weeks' gestation.
In mouse embryos macrophages were predominantly localised initially to "hot spots"
,ular from which they later spread out to become more or less evenly distributed throughout the brain.7 One of these "hot spots" is in the periventricular white matter close to the corpus callosum. This localisation may be comparable with the high density of macrophages found in the youngest human fetuses in the germinal matrix overlying the head of the caudate nucleus. A similar distribution of microglia in human fetuses of 24 weeks' or more gestation has recently been described. 26 Although specific immunohistochemical identification of macrophages in developing human brain has rarely been described, 26 We are grateful to the Multiple Sclerosis Society of Great Britain and Northern Ireland for financial assistance for this study.
